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Abstract
Introduction: Adult hematopoietic stem cells (HSCs) have the ability to differentiate into various
blood cell lines are usually separated from the bone marrow.However, these cells are also present
in small amounts in the peripheral blood and the amount of circulating cells increase after injection
of G-CSF. However, the mechanisms involved in the mobilization of HSCs under the influence of
G-CSF are unknown. The present study investigated the role of nervous system and circadian
rhythms on the mobilization of HSCs.Despite abundant information on the impact of 24-hotx
rhythm of day and night in the physiological processes of the body, No evidence about the role of
circadian rhyhms and its effect on neurotransmitters in the nervous system of the recipient of
environmental information and mobilization of HSCs are not available.
Material and methods:
I o healthy donors of bone malrow transplantation, we,re selected. Sampling ofperipheral blood
in both the morning and evening, Before injection of the drug G-CSF as well as control, and in
both the morning and evening on the fifth day of G-CSF injection was performed. After
extracting the RNA from the samples and the synthesis of c-DNA, evaluation of PER3 and CRY1
gene expression by Real Time PCR was performed. Gene GAPDH as reference gene was
selected.
Counting CD34* stem cells by flow cytometry was performed on the samples'
Plasma levels of adrenaline and noradrenaline also were measured by ELISA.
Results:
q
In this study it was found that, counting totai cell and stem cells (CD34 +) in the morning is
more than in the evening.Expression of CRY-I gene and PER-3 gene in the morning are more
than the evening. Similarly, adrenaline and noradrenaline secretion is higher in the morning than
in the evening.
Conclusion:
Given that the number of stem cells and total WBC count in the morning was more than night,
and overall, following the injection of G-CSF drug, the number of stem cells circulating with the
same pattern increased. As well as identifying the phenomenon that the process of moblization,
like other biological processes of the body, is affected by circadian rhlthms and changes in the
expression of the clock genes, the increase in the expression of CRYl genes in the moming and
the effect on the bone marrow space results in increased moblization and Reducing the
expression ofthis gene throughout the day leads to a inverse ofthis process and reduces
moblization in the late hours of the day and at night.
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